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Stanford Universily Grant Wo. FR 00311-02

Advanced Computer for Medical Research Section I-D
Section I-D. Summary cof Publication

The publicaticn published during the revort period isg shown below. The
publications criginating vholly from membars of the faculty in the medical
school are not listead.

"An Advanced Computer Tor Medicel Reseorch, Sanders, et al, published
a7 2 3 P

in the proceeodings of the Fall Joint C uter nference of the American

Federation of Information Processing Societies, 1507.
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Crant No.
Section II—D

BUDGET JURTIRICATION

There is no

Tor the current
contemplated plan OrngNSTI
Tor ACIE. The resource . Lizld f“”, o f,om the Josiah
Foundation § 4 i P

the 01 y
additionszl
funds were
total suppor

To improve rel

eliability of the system the IRY 2521, data cell drive, =ncd
IBM 28h1, sto 1,

disk drives were replaced
t

rage control unit, and two IBM 251
with an IRM 231%, direct access slorage device. Reference Dr. Lederbers's
letter to D"ﬂ. Wexman of February 29, 1968. The 2321 had LOOK Bytes of

memory and each of the 231ls had 7K Bytes; and the replacement 231L has only

ia
ao
)

212K Bytes. This change has resulted in substantially improved per:
from the hardware configuration at the expense of data storage capz

A second IBM 231L, Direct Access Storage Device, has been budgeted for addition
to the configuration in February, 1959. It would be desirable to install

this device as early as possible but delivery will be delayed o keev within
the budget ceiling established for the third year.

Travel expenses have been somewhat higher than budgeted in the awsrd for
the 02 year and $4,000 is requested agein Tor 03 year. It is frequ
more economical to search out information and advice from institusi
individuals who have experienced problems than to duplicate effox
the field of computing the months that separate problem solutions
publication (if any) cannot be afforded.

31
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INDIVIDUAL U
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Stanford Cornputztion Cernter
relitvbard, CGary ACME
Bredtbe Cax C Stanford chlcal ochool
FIELD O AT CN PR TITLE.

Computer Science Testing in ACHE

AMOUNT OF PES.JRCt UjAGF'

20,60%

PROJECT DESCRIPTION
(Approximate!ly 300 words)

My compuber time has been used to bring the ACE software gsystem from & desk-calculsator
level of operation te a full-scale time-sharing system with generalized file handling.
real-tine input/output capabilities, and a fairly large statistical 1lib: Exten-
sions to the compiler have included full FL/I character handling facili
procedures, ON conditions for interrupt handling, and complete editing
terminal inpub/outvut.

File handling capﬁwszt#bb have been implemsntel entirely within the ypast year
include the ability to store and retrieve PROGRAM files by line number,
retrieve sequential DATA files, and retrieve DATA files by record KEY,.

Real-time input/output cazpabilities were added to the ACME system this year. Basic to
these is an ACME-written IBM 1800 software system that allows the 1800 to act azs an
input/outpuu nultivnlexor. The 360 software, which can be called from LT/ACME joer
grams, was written to communicate and provide zn interface with the 1800 softwar
This has permitted input (and limited output) of analog and digital da®z from resezrch
laboratories under control of a terminal-written PL/ACME program. Also, ¥i /AFMH—
written programs can call for input/output through the 2701 or 270X dzta
devices to communicate with auxilliary small corputers located in the ras

control
rasear
tories or with an ACME-built vector display.

ch latoe

u
l

Most of the computer time for the central ACLE »roject has been devoted to compiling,
link-editing, and debugging of the software described above. Remaining time has beszn

divided among:

(1) Aiding users in early stages of rezl-time data gathering when stand-alone use

of the computer was indicated.
(2) Dumping datz cell (or disk) files
(3) Running z2n analysis program to i
conseqguent repalring cf files that contain




INDIVIDUAL USER PROCECT DESCRIPTION

INSTITUTIORN:
Stant
Class, Charles M, ACHME Stan

!NV“Sl z')R; D

Computation Center
d Medical School

FIELD OF
Operations
AMOUNT O‘“ ”"S()Un.;, USAGE:
e e 122088 | pEze minu . - e e

PROJECT DESCRIFTION
{Approxirale!y 300 words)

I maintain two eguipment inventory control reports using the ACME
system, a few demonstration progrems to siow visitors, and a test program
to check status of various system functiors,

One equipment inventory file lists ACHZ
number, location, department, installe
drilling account number.

BM 2741 terminals, by machine
late, device T athfvs, and

:

A second report lists type of eguipment irtsrfaced into ACME, by user,
department, cable numbers and distances,



Grant Ho. ¥ 00%11-00

Section - A

INDIWVIDUAL USER PROUECT DESCRIPTION

INVES TG,

TR

INSTITUTION:
Crouse, Iinda P. ACME Sta nFOrJ merut f*on Ccnter;
FIELD 07 NVESTISATION | FROJECT o
Systems Programmer Cardiac Catherization Programs

AMOU;"‘“ _l' OL RWJOJ:\CZ USA GE

59,652

PROJECT DESCRIPTION
{Approximately 300 words)

Several programs listed under my project were test programs developed for the
Cardiac Catherization Lab by ACME and the Dept. of Cardiology personnel., Thes
programs were subsequently transferred to the Department of Cardiclogy files.
Theyinclude:

1. A ventricular pressure analysis program to analyze ventricular pres
sure curves Transmitted either on-~line or during playback of an TM tape rscorder
in the catherization lab. The prograw debermines end-diastolic and pesk-sysbolic
pressures and the times at which they occur, and maximum slopes on the curve [1].

2. A peripheral pressure analysis program.

3. An analyzer program that analyzes ventricular, wedge, brachial-artery,
and atrial pressures. It also calculates some gradients and velve areas.

L, Several EKG programs are being developed for use by the Dept. of Car-
diology and Anesthesia. The main program digitally Tilters the datsa, picks out
QRS complexes, and identifies the onset of the Q wave. Another program simply
determines heart rate.

Several smaller prograns were written to test various aspects of the 1800/560
system. PB for exanple, tests the digital control box used by the catherization
lab [2]. A program was written to store preliminary artery and FXC data in data
files to smooth the data and to display the results on a 360-controlled TV. A

TV program was written to display data transmitted from the catherization lsb and
other projects. This program displays the original ventricular sure curve,
and indicates the points at which the program ?luik 1
points. The accuracy with which these points
of subsequent results. The TV program provides
to the vser about whether um visual vrogram 1
also allows the user g

ent




Grant No

Section

Moore, Mabel

Fi‘~L7 O

. oy .\ x Il e ::,,,..
/f‘ C Vb ! 5\1') }Jl'\c’,k.: w2

Statistical Programming

_TRO0%11-00
HoA

CINSTITUTION:

Stanford Comput

tetion Cen
Stenford Medical Schonl

LR

Statistical Consulting

AMOU..‘J'! Or RF"OURQL thx(;r.:

54,599

PROJECT DESCRIPTION

(Approxirately 300 words)

ACME provides statistical consulting service and is building

statistical programs, so the system was used for:

a. Consulting and some data analysis.

b Writing and debugging of statistical programs
and polynominal regression analysis programs,
scheduling program for residentson call.

a librery of

for the library (multiple
plotting progran,

L1



INVESTIGAT! | nepapTh; INSTITUT!ON

Nelson, Virginie S. ACHE nford Computation Center;

F ELU Oj (N /'E“"'i" GAT-ON

Programmar Cisnical Research Support

lical

School

AMOLJ%‘W O

PROJECT DESCRIFPTION
(Approxiralely 300 words)

Mostly used for program development for ¢linical research in

Psychiatry for Dr. Kopell. Also used for vsrious test programs.

g



Section Hi- 4
INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR;

DEPARTRIZNT INSTITUTION:

Sandels, Gary ACHE Stani’ord Computation

Center, Stanford Medical

B [
FIELD O NYESTIRAT.ON LT

I TITLE School,

Consulting User Consulting

AFIOUNT OF RESOURCE USAGE:

13,702

PROJECT DESCRIFTION
(Apgroxirately 300 words)

The purpose is to offer consultation and assistance to users of the ACHE
system. This aid has proved very worthwhile because most of the users are
not computer-orientved. The program help allows the users to get information
about any of the keywecrds in the PI/ACME languags, while they sare working

at their terminals.

Other programs have been written to maintain and update the HELP program.
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PROJECT DESCRIPTION
(Approxirately 300 words)

The work was done as a member of the ACME staff, Hence, agll of the resource
usage was devoted to furthering ACME's gosls., Specificeally, major amounts of
computer usage were devotbed to:

a TV display, a small computer interface, a Z70XL,

1. Hardware testing for
isplay interface.

and a Sanders disp

2. Develop system software for the hardware

for other appllcatlonn such as 1nter uulfe “,xt proc essing
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Statistical FProgramwmuing

tatistical Consulting

AMMOUNT OF RESOURCE USAGE:

55,768

PROJECT DESCRIPTION
(Apgroximately 300 words)

The ACME system was used to support the ACME-provided statistical consulting
service and for writing statistical programs for our library. More
specifically ACME was used for:

a. Consulting (dats analysis, demonstrations of program usage
il

the handling, debugging and testing of user's statistical

b. Enlarging ACME's statistical library (Linear re
programs for frequently-applied statistical tes

gression program
T
analysis.)

5, pericdogran
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PROJECT DESCRIPTION
{(Approxirately 200 words)

Work undertaken under this project title falls nto two classifications. The
major portion of the usage was the testing c¢f rnzw features, developments of the

A
ACME system, and the writing and execution ¢f sr=cial test prozrams to track
down programming difficulties reported by users. Much of this usage took place
outside of regularly scheduled hours to aveid nterference with user prograns.

A number of special debugging and monitoring stztements have been made available
in the ACHE system to allow testing, monitorsd and error checxzing while other
users are receiving regular or Sngh tly deleyed service. The sffect of tuis
type of computer use has not been felt directli. but has enabled ACHE to fix,
modiify, and adjust the system within a few davs to a week--Trathzr than the Tew
weeks to hardly ever experienced in other syshe-s.

{)J H)

The other usage under this project is the collzction of usage statistics, both
for use as a tool in system development and Tor monthly summaries used for
accounting of non-medical use and reporting to JTH.
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PROJECT DESCRIFTION
(Approximatelv 300 wordal
This project was established to prove the practicability of using a direct

access system to process investigations on a huge demographic Tile such as a
dicennial census subset, and at the samz time, protect the file against any
violation of the confidentiality of its content. Howvever, the primitive state of
file handling routines in the system at the tima, prevented any soluticns or
conclusions. An cstimate of four~fifths of the time utilized in this effort

was cirected to re-entry of data or programs or restart of programs due to

system outage or other failure.
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Cytochemistry

AWIOUNT OF RESOURCE USAGE-

13875

PROJECT DESCRIPTIOHN
(Approximately 3C0 words)
A focused laser beam is utilized in the vaporization of cellular targets.
Light from the incandescent vapor is separated into characteristic wavelengths
by a spectrograph and the spectral line intensities are measured photographic-
cally or directly photoelectrically. A correlation is made between recorded
photoelectric voltage and quantity of element in target. Computer is used for

statistical analyses of data for each analysis and to provide a graphical display
of results.

Each analysis consists of recording laser output as well as the integrated
photoelectric voltage. Diameter of crater formed by beam is also noted. Cor-
relations are made of mean standard deviation and coefficient of variation for
all three recorded values. '

It is hoped that in the near future a direct system will store the data
without necessity for considerable time spent on the 2741 terminal. Data for a
series of 400 analyses will average 1200 numbers and take 1 1/2 hours computer
time. Maximum output of the laser system over 6 hours use would yield 1600
analyses to generate 5000 answers.

Recent work included analysis of 10 nanoliter samples of human serum
for calcium and magnesium, and determination of iron in single red blood cells.

L8
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PROJECT DESCRIFTION
(Approxiraiely 300 words)

) 2

At the present time our major use of ACME is for the storage and analysis of data
relating to white blood cell antigens in humans. We are storing data on up to
several hundred people, the basic information being reactions to a variety of secra
also up to one or two hundred in number. This data is then processed to analyze
the relationships between the’, ;actions of different sera on various sub-groups of
our population, the 1dcnt1f1catlon of people with various combinations of reactions
to the sera required for absorption studies and the investigation of the distribu-
tion of serum reactions within families in order to elucidate the genetic control
of the identified antigens. Other -separate projects, involve the use of ACME for
following through the consequences of simple population genetic models and for the
analysis of data from density gradient centrifugations.

lpg
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Biochemical and Physiological
Psychology Rodents

AMOUNT OF ReESOURCE USAGE:
66611
PROJECT DLSCRIFPTION
(Approximately 300 words)

The programs under this project title service the laboratory of K. P. Noble,
Ph.D., M.D., Assistant Professor. The projects in this lsboratory include:

v 1. Studies of the sterold stress response to ethanol in inbred strains of
mice (Ryoko Kakihana, Ph.D.).

2. A study on the effects of menstrual cycle phass and an anovulatory agent
(in women) on biochemical (free fatty acids, plasna cortisol, and urinary
catecholanines), biopsychological and psychological variables (Sam Silbergeld,
Ph.D., M.D.).

3. Development of accurate assay methods for corticosteroids (John Butte, Ph.D.).

L, A study on the effects of prenatel glucocorticoid injection on offspring
behavior and steroid stress response (N. Brast, B.S.).

The programs under this project title fall into three categories:

1. Programs to calculate descriptive and inferential statistics for experimental data;
2. Programs to store and analyze data from Tluorometric assays;

3. Programs to store and search bibliographic data.



